Treatment for haemangioma of the spinal cord often results in extensive bony resection that necessitates fusion and/or instrumentation. We report on a 75-year-old man who presented with neuropathic pain and muscle weakness of both lower limbs, secondary to an epidural haemangioma at T11-T12, extending laterally into the neuroforamen. The tumour was resected within the neuroforamen after a partial laminectomy and limited medial foraminotomy at T11-T12, without disruption of the osseous continuity of the pars interarticularis, avoiding spinal stabilisation surgery.
INTRODUCTION
Extradural haemangiomas of the spinal cord are thought to be of endothelial cell origin and extend insidiously, both epidurally and into the neuroforamen.
1,2 They may affect any part of the Microsurgical resection of cavernous haemangioma around the thoracic neuroforamen: a case report neuraxis and account for 4% of all extradural tumours and 12% of haemangiomas occurring extradurally. [3] [4] [5] Most cavernous haemangiomas occur in the vertebral body and may extend into the epidural space. Their clinical presentation mimics that of expanding epidural lesions; they may be progressive, remittent or acute, depending on the location, growth rate, and biological behaviour of the tumour. 1, 2 Primary epidural haemangiomas at a single level, without adjacent vertebral involvement, are rare. [3] [4] [5] Careful consideration is necessary for correct diagnosis. [6] [7] [8] We describe a case of an epidural cavernous haemangioma of the thoracic spine, causing progressive paraparesis.
CASE REPORT
In March 2004, a 75-year-old man presented with a history of pain and numbness of the anterior surface of both lower limbs and soles of the feet for one year, and progressive weakness of both lower limbs for 3 years. The patient had no comorbidities or history of previous surgery. He was provisionally diagnosed with lumbar spinal canal stenosis, but physiotherapy failed to produce any improvement.
The patient had no cutaneous vascular lesions, such as cutaneous angioma or fibromatosis. He was ambulatory but had a clumsy gait owing to weak muscle power of both lower limbs. There was no stiffness of the paravertebral neck and back muscles and no tenderness on percussion of the spine. The patient complained of numbness 5 cm below the umbilicus (T11 dermatome). Hyperaesthesia was evident below T12 on both sides. The strength of the iliopsoas and rectus femoris was estimated at 4 to 4+/5 bilaterally and that of the lower leg muscles was grossly 4/5. No leg muscle atrophy was noted. The patellar and Achilles tendon reflexes were hyperactive bilaterally, and patellar clonus was markedly positive on both sides. Ankle clonus and plantar extensor responses were positive bilaterally. Bladder function and blood tests were normal.
Plain radiographs of the thoracic and lumbar spine showed some degenerative spondylotic changes. High-resolution magnetic resonance imaging (MRI) showed a lesion at T11 and T12 levels, compressing the spinal cord posterolaterally on the left side. The lesion was isointense on spin-echo T1-weighted images, and hyperintense on T2-weighted images and on gadolinium-diethylenetriamine pentaacetic acid (Gd-DTPA)-enhanced T1-weighted images ( Fig.  1 ). There was marked impingement of the spinal cord anteriorly and on the right side. The lesion extended toward the left neuroforamen at T11-T12 and the dorsal root ganglion was slightly enlarged with no signal intensity alteration. No configurational abnormality was noted in the intervertebral disc at T11-T12, and there were no abnormalities in the vertebrae or in the laminae. A diagnosis of a dumbbell type neurinoma or neurilemmoma was made.
To avoid postoperative spinal instability, the patient underwent a partial laminectomy and limited medial foraminotomy at T11-T12 under an operating microscope. This allowed a good view of the dura mater posteriorly. The distal half of the T11 lamina and the proximal half of the T12 lamina were removed, followed by resection of the ligamentum flavum. A reddish-black, 'mulberry-like', encapsulated tumour compressing the dura mater vis a tergo and extending into the neuroforamen at T11-12 was shown (Fig. 2) . There was no connection between the tumour and the nerve root or radicular artery and vein, but the 11th nerve root was completely embedded in the tumour. The neuroforamen was resected laterally for 8 mm to enable a clearer view of the distal margin of the tumour and the dorsal root ganglion. There was abundant vascular growth that continued from the epidural tumour; these vessels were carefully cauterised. A frozen section for intra-operative histopathological examination indicated that the tumour was a haemangiomatous neoplasm, without evidence of malignancy. Using a surgical microscope, the tumour was stripped away from the dura mater and the nerve root, as well as the dorsal root ganglion (Fig. 2) . The tumour was resected, without disruption of the osseous continuity of the pars interarticularis (Fig. 3) . Histopathological examination confirmed that the lesion was a cavernous haemangioma. Proliferation of blood vessels (consisting of a single layer of endothelial cells) and variable dilatation of vascular cavities were present. The tumour stroma consisted of typical fibrous tissue (Fig. 4) . The patient's neuropathic pain largely resolved immediately after surgery, and he had complete recovery of muscle strength after one month of rehabilitation. At 5-year follow-up, the patient remained asymptomatic, without any spinal instability or back pain. MRI revealed no evidence of recurrence.
DISCUSSION
Cavernous haemangioma is uncommon among spinal cord tumours. Systemic stress, such as trauma, infection and pregnancy, is considered a possible cause of haemangioma of the spinal cord, although the exact aetiology remains unknown.
1,2 Spinal cord cavernous haemangioma may be associated with cutaneous vascular lesions. It occurs most frequently in the upper to middle thoracic spine as a dumbbell-type tumour.
9,10 It differs from neurinoma or neurilemmoma in that it is infrequently associated with radiculopathy, even though the lesion is located within the neuroforamen. [3] [4] [5] More than 50% of spinal cord haemangiomas show no radiographic abnormalities, such as vertebral scalloping and/or widening of the neuroforamen.
3,10
The most frequent clinical presentation of spinal cord cavernous haemangioma is progressive compressive myelopathy, 1 similar to that seen in our patient, because this epidural mass, with a large posterior component in the spinal canal, may grow slowly. An acute onset is rare and caused by an intramedullary haemorrhage.
1 Back pain, with or without girdle-type radiating pain along the intercostal nerve(s), may be an early clinical symptom in thoracic spine cases, particularly where there is extension of the tumour within the neuroforamen. 5 Our patient had no symptoms related to back pain, but both flaccid and spastic type paraparesis became apparent when there was excessive cord compression. [1] [2] [3] [4] [5] Both haemangiomas and neurinomas appear hyperintense on T2-weighted images and Gd-DTPAenhanced Tl-weighted sequences. A cavernous haemangioma typically demonstrates greater highsignal intensity than other types of angioma on T2-weighted images. Nonetheless, it is difficult to differentiate haemangioma from neurinoma. 1, 6, [11] [12] [13] [14] Complete excision of the tumour provides excellent neurological improvement and prevents recurrence. In our patient, the lesion extended to the neuroforamen at T11-T12, demonstrating a type-I dumbbell-type spinal cord tumour. 9 Surgery must be conducted with extreme care; there is no specific approach for a haemangioma. A haemangioma extending longitudinally along the dura mater and in the neuroforamen may require a large amount of bone resection, which increases the need for instrumented spinal stabilisation. 15 Microsurgical foraminotomy to minimise bony resection may be the approach of choice to gain access to a type-I or type-II dumbbell tumour foraminal lesion. For foraminal tumours, microsurgical foraminotomy has been reported as superior to the facetectomy approach with concomitant spinal fusion, with or without hardware use. [16] [17] [18] [19] In our patient, removal of the medial half of the left facet joint at T11-T12 was sufficient to expose the tumour. This interlaminal fenestration enables removal of intradural and intramedullary tumours, without reconstruction of the vertebrae. 20 
